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(54) COATING FILM-FORMING DEVICE AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a coating liquid 

applied to the surface of an object to be treated from 

becoming undulated by a vibration caused during 

conveyance by disposing successively a coating device 

for spreading a liquid as a coating film uniformly over the 

surface of the object to be treated, a vacuum drying 

device for drying the coating liquid applied to the surface , : 

of the object, and a heating device. ir ? ||^ Iflf W | 

SOLUTION: A coating liquid for forming a coating film is | "^ ^^ jUffli s flfep 

dropped in the center of the surface of an object 2 to be ^IfwpTiiirai Iflf ^'=1^ ^' ' W^' 

treated which is held on a chuck 22 from a nozzle 23, Wmm ^'m^ n S 

and is spread uniformly over the surface of an object W 

to be treated by rotating the chuck 22. In this case, part 

of the liquid for forming a coating film intrudes around 

the lower face of the outer end part of the object W, but 

the most of the liquid is conveyed to a vacuum drying 

device 3 to be dried to some degree. Next, the object W 

is transferred onto the chuck 42 of a spinner 4 for 

cleaning by using a conveyance device, and then it is 

rotated at a high speed in a state that the object W is sucked with the chuck 42. And the 
coating liquid which has intruded around the lower face to be set to some degree is washed off 
the lower face by ejecting a cleaning liquid to the lower face. The object W is sent onto a hot 
plate 5 to form a coating film on the surface of the object W by heat 
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CLAIMS 



[Claim(s)l 

[Claim l] It is coat formation equipment 
characterized by to carry out sequential 
arrangement of reduced-pre88ure-dr3dng 
equipment and heating apparatus which 
dry a coater which opens to homogeneity 
a Uquid with which this equipment serves 
as a coat from the upstream toward the 
downstream along a conveyance line of a 
processed material in equipment which 
forms a coat in processed material front 
faces, such as a glass substrate and a 
semiconductor wafer, on a processed 
material front face, and spreading Uquid 
which applied to a processed material 
front face to some extent. 
[Claim 2] In equipment which forms a 
coat in processed material front faces, 
such as a glass substrate and a 
semiconductor wafer This equipment 
goes to the downstream from the 
upstream along a conveyance line of a 
processed material. A coater which opens 
a liquid used as a coat to homogeneity on 
a processed material front face, 
reduced-pressuredrying equipment 
which dries spreading liquid which 
applied to a processed material front face 
to some extent, Coat formation 
equipment characterized by carrying out 
sequential arrangement of a washing 
station and heating apparatus which 
remove excessive spreading liquid 
adhered in surroundings **** and you 



were made to dry to some extent from a 
front face of a processed material. 
[Claim 3] It goes to the downstream from 
the upstream along a conveyance line of 
processed materials, such as a glass plate 
and a semiconductor wafer. It is the coat 
formation method by coat formation line 
which has arranged a coater, 
reduced-pressure-drying equipment, and 
heating apparatus. This coat formation 
method Send into 

reduced-pressure -drying equipment a 
processed material by which spreading 
liquid was applied to a front face with a 
coater, and it is set to this 
reduced-pressure -drying equipment. A 
coat formation method characterized by 
making spreading Uquid applied to a 
processed material front face dry to some 
extent, and even for heating apparatus 
conveying this processed material 
spreading liquid was made to dry to some 
extent subsequently, and forming 
spreading Uquid ux a coat, 
[Claim 4] It goes to the downstream from 
the upstream along a conveyance Une of 
processed materials, such as a glass plate 
and a semiconductor wafer. It is the coat 
formation method by coat formation line 
which has arranged a coater, 
reduced-pressure -dr3dng equipment, a 
washing station, and heating apparatus. 
This coat formation method Send into 
reduced-pre6sure-dr3dng equipment a 
processed material by which spreading 
Uquid was applied to a front face with a 
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coater, and it is set to this 
reduced-pressure-drying equipment. 
Make spreading liquid applied to a 
processed material front face dry to some 
extent, and, subsequently to a washing 
station, this processed material 
spreading liquid was made to dry to some 
extent is sent in. A coat formation method 
characterized by adhering in 
surroundings ****, removing excessive 
spreading liquid you were made to dry to . 
some extent from a front face of a 
processed material, and even for heating 
apparatus conveying a processed 
material subsequently, and forming 
spreading liquid in a coat. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
method of forming various coats in front 
faces, such as a glass plate and a 
semiconductor wafer. 
[0002] 

[Description of the Prior Art] In order for 
the sodium in glass to prevent doing an 
adverse effect at liquid crystal to the 
glass plate used as a liquid crystal 
substrate or to adjust the refractive index 
of a glass plate, the coat which has a 
predetermined property is formed in a 
glass plate front face. In order to form 
this coat, the spreading Uquid for coat 



formation is dropped at the front face of a 
processed material, this is extended to 
homogeneity with a spinner, and it is 
made to consider by subsequently 
heating as the coat. 
[0003] In the conventional equipment 
mentioned above, when applying the 
liquid for coat formation to a processed 
material front face with a spinner, some 
spreading liquid which spread to the heel 
of a processed material wiU become hard 
as it is in surroundings **** to the rear 
face of a processed material. 
[0004] in order to cancel this 
disadvantage, if it is in the former, in the 
same part as spinner equipment, it is 
surroundings **** to blasting and a rear 
face about a penetrant remover at the 
rear face of a processed material - he is 
trying to remove spreading Uquid 
[0005] 

[Problem(s) to be Solved by the 
Invention] however, it is surroundings 
**** at the rear face by the penetrant 
remover about the rear face of a 
processed material - even if it removes 
spreading liquid, spreading liquid keeps 
by surroundings **** from a front-face 
side immediately. On the contrary, as 
spreading liquid does not have 
surroundings ****, since, and when it 
dries thoroughly the spreading liquid by 
the side of a front face, and it washes, 
washing will take long duration 
extremely. Moreover, when the spreading 
liquid applied on the surface of the 
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processed material is conveyed in the 
condition of not making it completely 
drying, the spreading.liquid applied to 
the front face will lenticulate by the 
oscillation of conveyance, or spreading 
liquid will fall. 
[0006] 

[Means for Solving the Problem] In the 
equipment with which the coat formation 
equipment applied to claim 1 that the 
above-mentioned technical problem 
should be solved forms a coat in processed 
material front faces, such as a glass 
substrate and a semiconductor wafer, this 
equipment carried out the sequential 
arrangement of reduced-pressure-drying 
equipment and heating apparatus which 
dry a coater which opens to homogeneity 
a liquid which serves as a coat from the 
upstream toward the downstream on a 
processed material front face, and 
spreading liquid which applied to a 
processed material front face to some 
extent along the conveyance line of a 
processed material. 
[0007] Moreover, coat formation 
equipment concerning claim 2 is set to 
equipment which forms a coat in 
processed material front faces, such as a 
glass substrate and a semiconductor 
wafer. This equipment goes to the 
downstream from the upstream along a 
conveyance line of a processed material. 
It adhered in surroundings **** from a 
front face of a coater which opens a liquid 
used as a coat to homogeneity on a 



processed material front face, 
reduced-pressure-drying equipment 
which dries spreading liquid which 
applied to a processed material front face 
to some extent, and a processed material, 
and sequential arrangement of a washing 
station and heating apparatus from 
which excessive spreading liquid you 
were made to dry to some extent is 
removed was carried out. 
[0008] Moreover, a coat formation method 
concerning claim 3 meets a conveyance 
line of processed materials, such as a 
glass plate and a semiconductor wafer. It 
is the coat formation method by coat 
formation line which has arranged a 
coater, reduced-pressure -drying 
equipment, and heating apparatus 
toward the downstream from the 
upstream. This coat formation method 
Send into reduced-pressure-drying 
equipment a processed material by which 
spreading liquid was applied to a front 
face with a coater, and it is set to this 
reduced-pressure -drying equipment. 
Spreading liquid applied to a processed 
material front face is made to dry to some 
extent, subsequently even heating 
apparatus conveys this processed 
material spreading liquid was made to 
dry to some extent, and spreading liquid 
was formed in a coat. 
[00091 Moreover, a coat formation method 
concerning claim 4 meets a conveyance 
line of processed materials, such as a 
glass plate and a semiconductor wafer. It 
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is the coat formation method by coat 
formation line which has arranged a 
coater, reduced-pressure-drying 
equipment, and heating apparatus 
toward the downstream from the 
upstream. This coat formation method 
Send into reduced-pressure -drying 
equipment a processed material by which 
spreading liquid was applied to a front 
face with a coater, and it is set to this 
reduced-pressure -dr3dng equipment. 
Make spreading Uquid applied to a 
processed material front face dry to some 
extent, and, subsequently to a washing 
station, this processed material 
spreading liquid was made to dry to some 
extent is sent in. It adheres in 
surroundings ****, excessive spreading 
liquid you were made to dry to some 
extent is removed from a front face of a 
processed material, subsequently even 
heating apparatus conveys a processed 
material, and spreading liquid was 
formed in a coat. 
[0010] 

[Embodiment of the Invention] The 
gestalt of operation of this invention is 
explained based on an accompanying 
drawing below. Here, the plan of the coat 
formation equipment which uses drawing 
1 for operation of this invention method, 
and drawing 2 are the A-A line cross 
sections of drawing 1 . 
[OOll] Coat formation equipment 
constitutes a part of conveyance line of 
the processed materials W, such as a 



glass plate and a semiconductor wafer. 
Arrange the spinner 2 for spreading to 
the downstream of the charge section 1 of 
a processed material W, and 
reduced-pressure-drying eqtiipment 3 is 
arranged to the downstream of this 
spinner 2 for spreading. The spinner 4 for 
rear-face washing of a processed material 
W is arranged to the downstream of this 
reduced-pressure-dr3dng equipment 3. 
Furthermore, a hot plate 5 is arranged to 
the downstream of the spinner 4 for 
rear-face washing, a processed material 
W is conveyed by the transport device 6 
until it results [ from the charge section 
1 ] in a hot plate 5, and he is trying to 
convey a processed material W by the 
transport device 7 in the portion of a hot 
plate 5. 

[0012] Moreover, said spinner 2 for 
spreading forms a cylinder part 21 in the 
center of the casing 20 which makes the 
shape of a cup, inserts the chuck 22 you 
are made to rotate by the motor from a 
lower part by this cylinder part 21, and is 
making the nozzle 23 which trickles the 
liquid for coat formation into a chuck 22 
on the front face of the processed material 
W by which adsorption maintenance was 
carried out face above this chuck 22. 
[0013] Moreover, said spinner 4 for 
washing countered the upper part of this 
cyUnder part 41, and has formed one pair 
of penetrant remover blowout nozzle 43 
in it while it forms the cylinder part 41 
which inserts a chuck 42 in the center of 
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casing 40. 

[0014] On the other hand, each hot plate 
5 is trichotomized by arranging three sets 
along the conveyance direction in the 
conveyance direction and the direction 
which intersects perpendicularly and a 
hot plate 5 is each division object 50, - 
Formed the crevice 51 in between, the 
sheet metal like bar 52 was made to face 
this crevice 51, and this sheet metaMike 
bar 52 is attached in the cylinder \init 54 
which moves along with a guide rod 53. 
[0015] The upper bed of the sheet 
metal-like bar 52 projects from the 
crevice 51 between hot plates 5 by **(ing) 
and making the cylinder unit 54 make 
extension movement, the processed 
material W on a hot plate 5 is lifted, the 
sheet metal-like bar 52 is moved to the 
downstream with the cylinder imit 54 
along with a guide rod 53 in this 
condition, and a processed material W is 
moved and changed to the hot plate 5 of 
the downstream by compressing the 
cyUnder unit 54 subsequently and 
lowering the upper bed of the sheet 
metaMike bar 52 from the hot plate 5 
upper surface. It moves and changes to 
the hot plate of the downstream one by 
one by repeating such crank **. 
[0016] Furthermore, said transport 
device 6 was engaged in mobile 61 
which forms a rail 60 along with the 1 
side of coat formation equipment, and can 
operate independently on tJiis rail 60, 
respectively, extended the level bar 62 



which can go up and down freely above 
coat formation equipment from this 
mobile 61, and has attached the support 
pawl 63 in this level bar 62. 
[0017] How to form a coat above on the 
front face of a processed material W is 
described below. The conveyed processed 
material W is first transferred on the 
chuck 22 of the spinner 2 for spreading 
using a transport device 6 to the charge 
section 1. In this case, a processed 
material is moved in that order edge 
underside in the condition of having been 
stopped by the support pawl 63 of the 
level bars 62 and 62 of a couple. 
[0018] The spreading liquid for coat 
formation is dropped in the center of 
processed material 2 front face currently 
held on the chuck 22 from the nozzle 23 
after this, and spreading liquid is opened 
to homogeneity on a processed material 
W front face by making a chuck rotate. 
Although some liquids for coat formation 
are in the heel underside of a processed 
material W by surroundings you 
make it dry to the degree currently 
conveyed to reduced-pressure-drying 
equipment 3 as it is at this time. 
[0019] Subsequently, a processed 
material is transferred on the chuck 42 of 
the spinner 4 for washing by the 
transport device 6, and while carrying out 
the high-speed revolution of the 
processed material W in the condition of 
having adsorbed by the chuck 42, a 
penetrant remover is spouted from a 
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nozzle 43 on the underside, and the 
spreading liquid which is surroundings 
**** and which became hard the grade is 
washed out on the underside. 
[0020] Then, it is deUvery on a hot plate 5 
about a processed material W, and a coat 
is formed in a processed material W front 
face with heating. 
[0021] 

[Effect of the Invention] Since excessive 
spreading liquid was removed or it was 
made to convey according to this 
invention as explained above after 
making the spreading liquid applied to 
the processed material front face dry to 
some extent the spreading liquid which 
the spreading liquid appUed to the front 
face lenticulated by the oscillation of 
conveyance, or was applied to the front 
face is surroundings **** too much at the 
rear face ** - it is surroimdings **** at 
the rear face further - that spreading 
liquid falls, since it can prevent and 
moreover is not made to dry thoroughly It 
can dissolve in a solvent (penetrant 
remover) easily, and the time amount of 
rear-face washing can be shortened. . 



[Description of Notations] 
2 [ - 6 A hot plate, 7 / ■ 22 A transport 
device, 42 / - A chuck, W / - Processed 
material. ] - A coater (spinner for 
spreading), 3 - Reduced-pressure-drying 
equipment, 4 - A washing station 
(spinner for washing), 5 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The plan of the coat 
formation equipment used for operation 
of this invention method 
[Drawing 2l The A A Une cross section of 
drawing 1 



